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ABSTRACT

A non-contact technique of measuring the electrical conductivity (or resistivity) of

conducting liquids while they are levitated by the High Temperature Electrostatic Levitator in a

high vacuum is reported, This technique, which utilizes the principle of asynchronous

induction motor, measures the relative changes in torque by applying a rotating magnetic field

to the sample. Changes in electrical resistivity was related to the measured torque using the

formula developed for induction motor. Validity of this technique was demonstrated using a

pure aluminum sample around its melting temperature. When the measurement results are

calibrated at a literature value of resistivity at the melting point, our resistivity data around the

melting point can be expressed by

re,liq= 24.19 + 1.306x 10-2(T - TJ j.Kl”cmover Tin--1160K,

‘e,solid = 10.77 + 1.421 x 10-2(T - Tm) ~fhcm over 700 K - Tm,

and the thermal conductivity as determined by the Wiedemann-Franz-Lorenz relation from

these resistivity data are given by

K1iq(T) = 94.61 + 4.41 X 10-2 (T - Tm) Win-l K-l,

Ksolid(T)= 211.13-7.57 X 10-2(T - Tm) W m-l K-l.

Both electrical and thermal conductivities are in close agreement with the literature, confting

the validity of the present technique.

This work was carried out at the Jet Propulsion Laboratory, California Institute of

Technology, under contract with the National Aeronautical and Space Administration. One of

the authors (T. Ishikawa) appreciates the NASDA’Sgenerous support during his one year stay

at JPL to conduct this research.

*Present Address: Space Utilization Research Center, NASDA
2-1-1 Sengen Tsukuba Ibaraki 305 Japan


